Protein-heparin interactions measured by BIAcore 2000 are affected by the method of heparin immobilization.
Surface plasmon resonance (SPR) biosensors such as the BIAcore 2000 are a useful tool for the analysis of protein-heparin interactions. Generally, biotinylated heparin is captured on a streptavidin-coated surface to create heparinized surfaces for subsequent binding analyses. In this study we investigated three commonly used techniques for the biotinylation of heparin, namely coupling through either carboxylate groups or unsubstituted amines along the heparin chain, or through the reducing terminus of the heparin chain. Biotinylated heparin derivatives were immobilized on streptavidin sensor chips and several heparin-binding proteins were examined. Of the surfaces investigated, heparin attached through the reducing terminus had the highest binding capacity, and in some cases had a higher affinity for the proteins tested. Heparin immobilized via intrachain bare amines had intermediate binding capacity and affinity, and heparin immobilized through the carboxylate groups of uronic acids had the lowest capacity for the proteins tested. These results suggest that immobilizing heparin to a surface via intrachain modifications of the heparin molecule can affect the binding of particular heparin-binding proteins.